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DETAILED ACTION 

1. Claims 1 and 3-14 are presented for examination. Claims 1, 3, 4, 7, 8, 11 and 12 are 
amended; and, claims 2 and 15 are cancelled. 

2. The objections for claims 1, 7 and 1 1 are withdrawn due to the amendments to the claims. 

Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claim 1, 3-7, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Edwards et al (US 5,888,270) in view of Meissner (US 3,281,236). 

a. Regarding claim 1,5-7, Edwards teaches a process with the steps of: adding the 
copper sulfide matte and flux to an agitated slag phase (abstract); and injecting, from a 
discharge tip at the lower end of a top-submerged tubular lance (abstract and Figure 2), 
an oxidizing gas suitable for reacting with the matte to produce blister copper which 
forms or adds to a continuous blister copper phase below the iron-based silicate slag 
phase (abstract); wherein the depth of the iron based silicate slag phase and the level at 
which the lance tip is located in the slag phase are such that the injected gas agitates the 
slag phase (abstract, implied that the lance is located to agitate the slag phase, since the 
gasses perform the agitation and the gases are introduced by the lance) and reacts with 
copper sulfide matte dispersed in the slag phase (abstract). However, Edwards does not 
teach positioning the lance tip such that a jet or stream of the injected gas is unable to 
pass through the lower surface of the slag phase and the gas is substantially precluded 
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from contacting the continuous copper phase; injection is at a mid-region of the height of 
the slag; or the injection is near the upper surface of the slag phase. 

Meissner teaches a method of copper refining (title), and that the "primary 
consideration in introducing the feed into the molten copper pool is that the depth of 
introduction or blowing with respect to the surface of the molten pool be sufficient to 
obtain optimum operation. . . ." (Column 6, line 72 to column 7, line 3). As a result, it 
would have been obvious to a person of ordinary skill at the time of the invention to 
optimize the Edwards process by adjusting the height of the lance so that the introduction 
of the gasses is optimized for the process, as described by Meissner. 

b. Regarding claims 3, 4 Edwards in view of Meissner teaches the process of claim 
1, but does not explicitly teach the slag phase having a depth of from about 700 mm to 
about 1.7 m. 

However, because the processes and treated compositions are similar, in absence 
of proof to the contrary, it would be expected that the compositions taught by Edwards in 
view of Meissner would have similar slag phase having a depth of from about 700 mm to 
about 1 .7 m as claimed. Such dimensions of the slag phase are inherent characteristics to 
the process as described. See MPEP § 21 12. 

c. Regarding claims 13 and 14, Edwards teaches the use of carbon in the form of 
coal for the purpose of being used as a fuel (column 3, lines 3-4, as a fuel, the coal would 
be a reductant), but does not teach the coal in the form of lump coal. However, coal is 
commonly found in the form of lump coal, it would have been obvious to one of ordinary 
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skill in the art at the time of the invention to use lumps of coal to introduce carbon as a 
reductant into the melt. 

5. Claims 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Edwards et 
al (US 5,888,270) in view of Meissner (US 3,281,236) as applied to claim 1 supra, and further in 
view of Poijarvi (WO 01/49890). 

a. Regarding claims 8-10, Edwards in view of Meissner teaches the process of claim 
1 as discussed supra, modified with lime (column 5, line 33), but does not teach a iron- 
based silicate slag or ferrous calcium silicate olivine slag. 

Poijarvi teaches a method for the production of blister copper (title), using fayalite 
(page 7, line 15), where fayalite is an iron-based silicate and is a type of olivine mineral. 
Poijarvi further teaches that "[i]ron silicate slag. . .can be used in a blister furnace 
depending on the composition of the concentrate. ... If slag concentration is part of the 
slag processing then it is advantageous that the slag is iron silicate slag." (Page 3, lines 
21-26). 

As a result, it would have been obvious to a person of ordinary skill at the time of 
the invention to use the fayalite of Poijarvi in the process of Edwards in view of 
Meissner, since Poijarvi teaches that it is advantageous to use an iron silicate slag if both 
matte and blister production take place in the same smelter, as is the case in the Edwards. 

b. Regarding claims 11 and 12, Edwards in view of Meissner teaches the process of 
claim 8 (see supra), modified with lime (column 5, line 33), where the ratio of CaO : Fe 
is within the claimed range (response to Office action page 65), but does not teach the 
ratios of Fe : Si0 2 or CaO : Si0 2 within the claimed range. However, Poijarvi teaches the 
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concentration of Fe to Si0 2 in the fayalite slag to be: 28.7% Fe and 21% Si0 2 , such that 
the Fe : Si0 2 ration is 1.367, well within the claimed range of 1.14 to 1.55. As a result, it 
would have been obvious to a person of ordinary skill at the time of the invention to use 
the fayalite with a Fe : Si0 2 ratio of 1.367 in the process of Edwards since fayalite is 
useful as a source of iron and silicate in the slag. 

c. While Edwards teaches the use of CaO, it teaches the preferred ratio of CaO : 
Si0 2 to be of the order from 5 to 10 (column 3, lines 12-14), not the claimed CaO : Si0 2 
ratio of 0.22 to 1 . 1 1 . It was well known in the industry at the time of the invention that 
the Si02 in the sand reacts with the CaO, and iron oxide to form slag, FeSi03 and 
CaSi03. As a result, the ratio of the Si02 and CaO is a result-effective variable in terms 
of the flux of the slag. 

Therefore, it would have been obvious to a person of ordinary skill at the time of 
the invention to adjust the ratio of CaO : Si0 2 to obtain the optimal mixture of 
components in the slag layer. Furthermore, "where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation." In re Aller , 220 F.2d 454 (CCPA 1955). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to optimize the ratio 
of CaO : Si0 2 used in the Edwards process to optimize the components of the slag layer. 
See also MPEP § 2144.05(11). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1 and 3-14 have been considered but are 

moot in view of the new ground(s) of rejection. 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Copper Smelting — Generalized , 

wwvs nlmtM.c i i »k «, ppe rsmelter.html (last visited February 2, 2009). 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOSHITOSHI TAKEUCHI whose telephone number is (571) 
270-5828. The examiner can normally be reached on Monday-Thursday 9:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 



/YOSHITOSHI TAKEUCHI/ 
Examiner, Art Unit 1793 



